Extracellular adenosine produced by ecto-5'-nucleotidase (CD73) regulates macrophage pro-inflammatory responses, nitric oxide production, and favors Salmonella persistence.
Surface enzymes CD39 (nucleoside triphosphate dephosphorylase) and CD73 (ecto-5'-nucleotidase) mediate the synthesis of extracellular adenosine that can regulate immune responses. Adenosine produced by CD39/CD73 acts via adenosine receptors (ARs). CD73 is expressed by a variety of cell types and mediates anti-inflammatory responses. Because efficient innate immune responses are required for clearance of Salmonella infection, we investigated the role of CD73 in macrophage function, including phagocytosis, intracellular killing of Salmonella, and anti-bacterial pro-inflammatory responses to Salmonella-whole cell lysate (ST-WCL) or Salmonella infection. Additionally, RAW 264.7 macrophage mRNA expression of CD39, CD73, and all ARs were measured by qPCR after ST-WCL treatment. Pro-inflammatory cytokine mRNA and nitric oxide (NO) production were quantitated in the ST-WCL treated macrophage with and without CD73-inhibitor (APCP) treatment. Phagocytosis and intracellular killing by peritoneal macrophages from CD73-deficent mice were also evaluated using E. coli BioParticles® and GFP-Salmonella infection, respectively. CD73, CD39, and A2BAR mRNA were predominantly expressed in RAW cells. ST-WCL treatment significantly reduced CD73 expression, suggesting endogenous down-regulation of CD73, and an enhanced pro-inflammatory response. ST-WCL treated and CD73-inhibited macrophages produced more NO and a higher level of pro-inflammatory cytokines than CD73-competent macrophages (e.g. IL-1β, TNF-α). Phagocytosis of E. coli BioParticles® was significantly higher in the macrophages treated with APCP and in the peritoneal macrophages from CD73-deficent mice as compared to APCP-untreated, and CD73-competent macrophages. Internalized bacteria were more efficiently cleared from macrophages in the absence of CD73, as observed by fluorescence-microscopy and Salmonella-DNA measurement by qPCR from the infected cells. CD73 down-regulation or CD73-inhibition of macrophages during Salmonella infection can enhance the production of pro-inflammatory cytokines and NO production, improving intracellular killing and host survivability. Extracellular adenosine synthesized by CD73 suppresses antibacterial responses of macrophages, which may weaken macrophage function and impair innate immune responses to Salmonella infection.